Objectives: Development of obesity related to dietary intake was linked to four stages of human growth. The aim of this study was to investigate the relationship between somatotype and dietary intake of Ellisras rural children aged 6 to 13 years. 
INTRODUCTION
(1). Obesity or overweight is a condition of excess fat. Obesity in most people owes to energy intake in their diet has over a period, exceeded their energy expenditure in metabolism, movement and growth. Indirect causes are often complex and are sometimes linked to psychological factors, social expectation or pressure and fat stigmatization (2, 3) . Dietz (4) reported the short term consequences of obesity in children as often attributed to psychological stress such as low esteem, poor peer acceptance and low participation in social and sport activities. However, in some African cultures particularly those living in rural areas and a minority in urban who still follow indigenous knowledge, regard obesity in both children and adult as a sign of wealth, status and physical attractiveness (5) . In reality obesity and overweight increase the risk of various cardiovascular problems. For example, increase in body mass index [BMI] is often an independent risk factor for the development of elevated blood pressure, clustering of various cardiovascular risk factors in metabolic syndrome, type 2 diabetes, abnormal vascular wall thickness, endothelial dysfunction of left ventricular hypertrophy, high lifetime risk of hypertension, coronary heart diseases, stroke, respiratory problem, and some cancers (6, 7) . However the relationship between somatotype and dietary intake has received a little attention in rural South African children.
The existing patterns of under-and over nutrition, particularly in children from middleincome and developing countries, is recognized by the International Obesity Task Force (8) . In the developing countries child under nutrition is a leading risk factor underlying child morbidity and mortality (9) . Therefore, information about the relationship between somatotype and dietary intake of the 6 to 13 years old primary school children, especially in rural countries like Ellisras could shed more light in this area. The purpose of this study was therefore to determine the relationship between somatotype and dietary intake of 6 to13 years old primary school children in Ellisras rural areas.
METHODS

Geographical Area
Ellisras is a deep rural area situated within the north-western area of the Limpopo Province, South Africa. The population is about 50, 000 people residing in 42 settlements (10) . These villages are approximately 70 km from the Ellisras town [23° 40S 27° 44W], now known as Lephalale, adjacent to the Botswana border. The Iscor coal mine, Matimba and Medupi electricity power station are the major sources of employment for many of the Ellisras residents, whereas the remaining workforce is involved in subsistence farming and cattle rearing, while a minority is in education and the civil service. Unemployment, poverty and low life expectancy seem to play a significant role in the rural South African population which Ellisras rural area people are not an exception (11) .
Sampling
The Ellisras Longitudinal Study [ELS] followed a cluster sampling method initially (12). A total of 773 children [400 boys and 373 girls], aged 6-13 years, who participate in the ELS for anthropometric measurements and dietary survey were included in the analysis. The Ethics Committee of the University of Limpopo granted ethical approval prior to the survey and the parents or guardians provided informed consent. The children and their parents signed the assent form after receiving verbal assent from the project principal investigator. All the subjects were categorized using the Heath-Carter anthropometric somatotype method (1). This method was reported to be applicable for the description of variation in the human species regardless of age, sex or differences attributed to climate, diet, genetics, race, health or physical activity (1, 14, 15) .
Anthropometrics
Dietary Intake
Diet was measured using the 24 hours recall method, which is a valid method to determine group dietary intakes (16) . Senior Northern Sotho speaking dietetic students of the University of Limpopo, specifically trained in using socioeconomic questionnaire and the 24-hour recall method, interviewed the parent/caregiver at home on the dietary intake of the children over the previous 24 hours. Estimated portion sizes of foods consumed were recorded in as much as detail as possible, using a pre-tested questionnaire and food models simulating average portions of local foods (17) . The parents/caregivers were interviewed twice to control for differences between weekdays and weekend days. Dietary data was analyzed using food tables and software (17, 18) . 
Quality Control
DISCUSSION
The aim of the study was to determine the relationship between somatotype and dietary intake of 6 to 13 years old primary school children in Ellisras rural areas. Polyunsaturated fat and energy were related to endomrophy while Vitamine E was significantly related to ectomorphy. The prevalence of low polyunsaturated fat was high in the obese group compared to other groups.
Reported energy intakes and micronutrients obtained in the present study were lower than those described by other South African studies for both boys and girls (21) (22) (23) (24) . However mean Vitamine E intakes of the present sample were comparable to the findings of Kruger et al. (25) and Labadarios et al. (9) . This low micro nutrients and energy intakes may in part have been due to under reporting by the respondents on the quantitative food frequency questionnaire [QFFQ] . The validation study showed that the QFFQ tend to under report energy intakes relatives to seven-day weighed records (25) .
The reported mean somatotype in the current sample exhibited high ectomorphy ratings followed by mesomorphy while the endomorphy rating show the least values. Similar results were obtained in the Bulgarian boys and girls with endomorphy ranged from 1.5 to 2.1 for boys and 2.0 to 2.9 for girls and mesomorphy ranged from 2.9 to 3.9 for boys and 2.5 to 3.5 for girls and mean ectomorphy ranges from 4.2 to 5.7 for boys and 4.3 to 5.8 for girls (26) . The possible explanation for this somatotype classification could be the low energy and micro nutrients intakes experience by the Ellisras children (5).
It is clear from Monyeki et al. (27) that there is a considerable instability of individual somatotypes compared with group changes with the samples becoming more ectomorphic with ages. In the present sample, mesomorphy declines with increasing age even though it is known that bone mass and muscles mass increases with increasing age (1). This is probably because of the high prevalence of malnutrition reported in the present sample and in rural South African children (9, 28, 29) .
Limitation of the Study
In South Africa, changing social, political and economic factors have resulted in increased urbanization and progress in the infrastructure (25) . This country's transition implicates that South Africa is becoming more and more a developed country, which is illustrated by western influences regarding diet and other health behaviors. However, when the results of the present study were compared with findings from other studies in developed countries (30) (31) (32) (33) ) one arrived at different conclusions. That is, the low energy intake and low macronutrients daily intake as set up by the FAO and low prevalence of overweight and obesity. This could be explained by the fact that the data of this research was collected in 1999, which constitute a methodological limitation of the present study. It is possible that nowadays the above mentioned changes and developments in South Africa have leaded to other nutritional patterns and weight status in rural children. 
CONCLUSION
